Inter-individual variability in the oxidation of 1,2-dibromoethane: use of heterologously expressed human cytochrome P450 and human liver microsomes.
1,2-Dibromoethane (1,2-DBE) is mainly used as an additive in leaded gasoline and as a soil fumigant and it is a suspected carcinogen in humans. In this study, the oxidative bioactivation of 1,2-DBE to 2-bromoacetaldehyde (2-BA) was studied using heterologously expressed human cytochrome P450 (P450) isoenzymes and human liver microsomes. Out of ten heterologously expressed human P450 isoenzymes (CYP1A1, CYP1A2, CYP2A6, CYP2B6, CYP2E1, CYP2C8, CYP2C9, CYP2C18, CYP3A4 and CYP3A5), only human CYP2A6, CYP2B6 and CYP2E1 metabolized 1,2-DBE, albeit with strongly differing catalytic efficiencies. The apparent Km and Vmax values were 3.3 mM and 0.17 pmol/min per pmol P450 for CYP2A6, 9.7 mM and 3.18 pmol/min per pmol P450 for CYP2B6 and 42 microM and 1.3 pmol/min per pmol P450 for CYP2E1, respectively. In all of 21 human liver samples studied, 1,2-DBE was oxidized with activities ranging from 22.2 to 1027.6 pmol/min per mg protein, thus showing a 46-fold inter-individual variability. The kinetics of the oxidative metabolism of 1,2-DBE to 2-BA in human liver microsomes were linear, indicating the involvement of primarily one single P450 isoenzyme. There was a tendency towards a positive correlation between the oxidative metabolism of 1,2-DBE in the human liver microsomes and the 6-hydroxylation of chlorzoxazone, a selective substrate for CYP2E1. Furthermore, the oxidative metabolism of 1,2-DBE was inhibited by the specific CYP2E1 inhibitors disulfiram (DS) and diethyldithiocarbamate (DDC). In contrast, a poor correlation was found between the immunochemically quantified amount of CYP2E1 and the microsomal chlorzoxazone 6-hydroxylation or the 1,2-DBE oxidation. The results indicate that CYP2E1 is probably the major P450 isoenzyme involved in the oxidative hepatic metabolism of 1,2-DBE in humans. The inter-individual variability in the oxidative bioactivation of 1,2-DBE in humans, largely due to inter-individual variability in the catalytic activity of hepatic CYP2E1, may have important consequences for the risk assessment for human exposure to 1,2-DBE.